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ENDF/B Neutron Cross-section Data
for Natural Helium
(ENDF-125)

by

E. M. Pennington

ABSTRACT

This report describes the compilation of neutron
cross-section data for natural helium. The elastic scatter-
ing cross section, iy, £, v, and elastic scattering Legendre
coefficients are included for *He. Since *He has a natural
abundance of merely 0.00013%, only its (n,p) cross section,
which is large at low energies, is considered. A listing of
the data in the ENDF/B format is presented, as are graphs
of much of the data.

I. INTRODUCTION

Since natural helium is a possible coolant for fast breeder reactors,
the present helium cross-section data were compiled. The data will be
distributed with ENDF/B identification number MAT = 1088,

The composition of natural helium is 99.99987% *He and 0.00013% *He.
Because of the low abundance of *He, only its (n,p) cross section, which is
large at low energies, need be considered. Elastic scattering is the only
possible reaction for neutrons incident on *He at energies below 15 MeV.
Thus the elastic scattering cross section and values of 'TL' £, and y are in-
cluded in the compilation, as well as elastic scattering Legendre coefficients.
Here p'L is the average cosine of the angle of elastic scattering in the labora-
tory system, £ is the average logarithmic energy decrement in an elastic
collision, and <, the Greuling-Goertzel parameter, is the average of the
square of the logarithmic energy decrement divided by twice the average
logarithmic energy decrement. Parameters for a free-gas thermal scatter-
ing law are also included.

II. DATA SOURCES AND CALCULATIONAL METHODS

The elastic scattering cross section and Legendre expansion coeffi-
cients were calculated from s-, p-, and d-wave phase shifts using a
FORTRAN program written for the purpose. Appendix A presents the equa-
tions involved in this program. The phase shifts were read from smooth



curves based on Table I of Ref. 1. At energies below the 300-ke.V lower ;
limit of this table, each of the two p-wave phase shifts was obtained by using
a functional form based on the low-energy limit for a single p-wave reso'-
nance, with parameters determined from fitting the low—enel"gy phase shifts
of the table. Appendix B presents the equations connecteé V‘{lth the lo;v—
energy phase shifts, and the parameters obtained by the fitting procedure.

The s-wave phase shift below 300 keV was calculated using hard-sphere
scattering and a nuclear radius of a = 2.4 F. This yielés a thermallscatter—
ing cross section of 47ma? = 0.7238 barn, in agreement with tbe experimental
value? of 0.73 + 0.05 barn. The low-energy s-wave phase shifts of Ref. 1 are
consistent with a nuclear radius of about 2.48 F and so would yield a some-

what high thermal cross section.

Table I lists the phase shifts used in the calculations at energies
above 10 keV,

TABLE |. Helium Phase Shifts Used in Calculations of Elastic Scattering Cross Sections and Legendre Expansion Coefficients

> ¥ ¥ = ¥ =
Ejap, MeV [ L3 6] (24 63 Elap MeV &g 6 6] 5; 8
! ! 000092  0.00022 29 24155 21660 0478 00030 00021
g.g jne 0w oo 30 24051 21677 05009 00031  0.0023
005 30742 0.00373  0.00086 32 23806 21712 05428 00037 0,002
007 30017 000629 000143 34 23579 21729 0587 00042 00031
0.10 30042 0010 000246 36 230 21694 06248 00049 0,003
015 297849 0212 0.00457 38 - 2318 2165 06667 0004 00038
020 2952 0043 000711 40 22986 21537 0708 00061  0.0044
025 293103 0.054 00100 42 2294 21468 07435  0.0070  0.0049
030 29025 00698 00133 44 22602 21398 07767 00077  0.0054
035 2833 0090 00170 46 22027 2138 08081 00084 0.0
040 28658 0124 0.0209 48 22253 21258 0830 00093  0.0065
045 2866 01536 00252 5.0 22078 2171 0822 0001 00070
050 2892 01920 0.0299 52 21904 21084 08849 000 00075
055 2812 0236 0038 54 21747 2099 09058 00120  0.0082
0.60 28047 02845 0.0401 5.6 21590 20892 09250 00131  0.0087
0.65 27908 0321 0.0454 58 21450 20804 0942 00141  0.009
0.70 27586 04067 0054 6.0 2123 2077 0917 0052 0.0103
0.5 27646 0480 0.0576 62 21153 20630 0974 0062  0.018
0.80 2754 05725 0.0646 64 21014 20543 0989 00175 00115
0.8 2742 06615 0,069 66 20857 20438 10001 00185 0014
090 2797 07662 00768 638 2077 20351 1015 00197 0013
095 27175 08T 0.0838 7.0 20577 20263 10210 0029  0.0040
100 27010 09983  0.098 72 2005 2007 10280 00222  0.0145
105 2695 LU0 00977 74 20316 20089 L0350 0023 00152
110 26861 12235 01065 7.6 20193 20000 10420 00248 00159
L13 261 12881 01100 7.8 2004 1914 L1042 0062  0.0166
115 2675 13299 01134 80 1932 1987 L0507 0™ 0015
L17 26”1 13701 01169 82 19809 19740 10559  0.0297 00183
120 2669 1312 0122 84 L9705 1962 10554 0034 00190
125 26564 1522 01292 86 19583 19565 L0612  0.03%  0.0197
130 26477 15970 0131 838 L9478 19478 1069 0039  0.0206
135 26389 L6668 01466 9.0 19356 19%1 10647  00%7  0.0215
140 2602 17296 01553 9.2 19234 1931 10647 00384 00223
145 26215 17802 01641 9.4 19129 1924 10647 0001  0.02M4
15 2618 1®® 015 9.6 19007 19146 10647 00419  0.0243
L6 25953 19059 01937 9.8 L8%2 19059 1069 00436  0.0253
L7 251 1962 02129 10,0 L8780 18972 1069 00454 0.0262
18 2539 20006 02321 105 L8535 18780 L0612 0.0506  0.028
19 2582 20438 0253 110 1891 1870 L0577 00541 00314
20 252 2002 0258 00012 0.0009 115 18047 18378 L0507 0053  0.0340
21 25203 2091 097 00012 00009 12.0 L7802 18169 10402 00646  0.0367
22 2506 2115 03194 00014 00010 125 L7593 17994 L0297 00698  0.034
23 2493 21293 03403 00016  0.0012 13.0 L7383 L7820  L093 00750  0.0419
24 2478 21398 0360 00017 00012 135 L7174 17628 L0071 00803  0.0436
25 2464 20468 03857 00019  0.0014 14.0 16965 L7453 09966 00855  0.0454
26 2452 21531 04084 00021 0.0016 5 L6755 L729 09861  0.0908 00471
27 24400 2150 0438 00024 00017 15,0 L6546 1714 0975  0.09%0  0.0489
28 24218 2068 0455 00026 00019

- *



Values of i1, £, and <y were calculated from the Legendre coeffi-
cients using a FORTRAN program, MUXIGA. This program is based on the
equations derived in Refs. 3-5. These equations are summarized in
Appendix C.

An elastic scattering Legendre-coefficient transformation matrix
from the center of-mass system to the laboratory system was computed
using CHAD.® A minor revision was made in the CHAD code to avoid ele-
ments of the matrix being set equal to zero if they were larger than elements
closer to the diagonal.

The (n,p) cross section for *He is that recommended in the *He evalu-
ation by J. Als-Nielsen.” Extension from 10 to 15 MeV was made using
linear extrapolation on a log 0 versus log E scale.

The total cross section is the sum of the elastic scattering and (n,p)
cross sections.

The free-gas thermal scattering law involves a value of 0.7238 barn
for the free-atom scattering cross section.

III. GRAPHS AND LISTING

Figures 1-8 are graphs of the ENDF/B File 3 data.® The File 3 data
are represented by a series of pairs of x and y values with an interpolation
rule applying between successive pairs. The interpolation rule might specify,
for example, that log y is linear in log x between successive (x,y) pairs.

In Figs. 1-8 the axis types have been chosen o correspond to the interpola-
tion rule. Thus in Figs. 1 and 2 a linear axis is used for the total cross
section and a logarithmic axis is used for the energy, because linear y versus
log x interpolation is specified for this cross section. The total cross section
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and the (n,p) cross section have been plotted in two energy ranges in

Figs. 1 and 2 and Figs 4 and 5, respectively, in order to display the data
better. The data in Figs. 3, 6, 7, and 8 for the elastic scattering cross sec-
tion, i1, £, and <y are not plotted below 1 keV because the values are almost
constant at low energies. Not all data points are plotted, especially at high
energies, to avoid clutter on the graphs.

Figures 9-12 display the Legendre coefficients for elastic scattering
angular distributions in the center-of-mass system, f; through f,. The elastic
scattering angular distribution, do(E)/d(, is given by®

os(E)
4m

do(E) _
aq

on (20+1) £5(E)Py(u),

(1)

where the elastic scattering cross section 0g(E) is tabulated in ENDF/B
File 3, and the expansion coefficients f;(E) are presented at a series of
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energies in File 4. In Figs. 13-31 the angular distributions have been calcu-
lated from Eq. 1 at a representative sequence of 19 energies. Note that the
angular distributions at the energies shown below 1.2 MeV are peaked in the
backward direction, as is typical on the low-energy side of a p-wave reso-
nance. All graphs were drawn with the aid of the CDC-3600 computer and

the Calcomp 580 plotter.

The helium data in the ENDF/B format are listed in Appendix D.
The listing will not be explained here since all information necessary for
understanding the formats involved is in Ref. 8.
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IV. DISCUSSION

The phase shifts of Ref. 1, which were used in the compilation, are
optical-model phase shifts chosen to fit both angular-distribution and polar-
ization data at many energies. The total cross section is also fit within the
scatter of the experimental points. Because Ref. 1 is recent and considers
the experimental data comprehensively, the data calculated from the phase
shifts should be reliable. Another recent set of phase shifts? is not very
different from that of Ref. 1 and could also have been used in the present
work,

As discussed in Ref. 7, the *He (n,p) cross section is rather well
known. Probably more error is introduced into the (n,p) cross section for
natural helium by the uncertainty in the *He isotopic abundance than by the
uncertainty in the *He (n,p) cross section itself,

Previous evaluations of natural helium for reactor calculations in-
clude those of Schmidt!® and of Buckingham et al.}!'*> Schmidt's evaluation
includes the (n,p) cross section for *He and Ogs H1,» and a set of phase shifts
for *He. Buckingham et al. present separate compilations for ’He and *He.
For 3He, elastic, (n,p), (n,d), and (n,2n) cross sections are given, as well as
elastic angular distributions. The *He evaluation consists of gg and angular
distributions.

The (n,p) cross section of 3He, which was based on Ref. 7, is not very
different from those of previous evaluations,'?'!? as may be seen from
Table 3 of Ref. 7.

The values of the elastic scattering cross section are in fairly good
agreement with those in the other evaluations.!®!’ Schmidt's values'® agree
with those of the present evaluation at energies below the main resonance
and are generally a little larger at higher energies, except for a range on
the high-energy side of the main resonance. The English values!! are higher
than the present values at energies below about 1 MeV and lower at higher
energies.

The present values of u; are in rather good agreement with those
shown on Fig. He-3 in Part I of KFK-120'° at energies above approximately
1 MeV, but do not agree well at lower energies.

15
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APPENDIX A

Equations Relating the Elastic Scattering Cross Section and Lc?gendre
Expansion Coefficients to the s-, p-, and d-wave Phase Shifts

The elastic scattering angular distribution, do/d 2, in the center-of-

. . 13
mass system is given by

95 = pellal+ bl = X cpp. (A1
where
= zié} ziéi
a= Y [(z+ 1)(e - 1) + ke =D Pylu), (A.2)
f=0
and
o 216} ziéi) : (A.3)
bi=billeibise Py (k). .
=0

Here u is the cosine of the center-of-mass scattering angle, Pg(p) is the
Legendre polynomial of order /£, and

12 g
Py(w) = (1- 1) an Prlw)-

The quantity k = \/ZmE;h'z. where E is the energy of relative motion of
neutron and nucleus in the center-of-mass system, and m is the reduced
mass. The phase shifts 67 and 6y refertoj = 4 + 1/2 and j = £ - 1/2, re-
spectively, where j is the angular momentum quantum number referring to
the addition of the orbital and spin angular momenta.

On restricting the sums in Egs. A.2 and A.3 by considering only s-,

P-, and d-wave phase shifts, and using the explicit forms for the Legendre
polynomials, we obtain

k*Cy = sin? 8% + 2 sin? 8f + sin? 87 + 3 sin® 6F + 2 sin? 6;, (A.4)
KECy = 3 sin® 67 + 6 sin® 6} + 3 sin? 6 + 5 sin? 8% + 2 gin? 5=
5 2
- 2 sin® (6:- é;") - sin? (<5'°+ -87) = l?s sin? (6l+- 5:)

- 2 sin® (8] - 8]) - + sin? (&} - §7), (A.5)



szZ = 5 sin® 6: + 4 sin® 6'1" + 2 sin® 61' + 5—7’ sin® 6; + % sin® 61'
& = 6 - 5
~ 2 gin® (6‘1*'- ) e sin® (6:° &) =3 sin® (6:- 6:)
- 2 sin® (6} - 5;), (A.6)

k2Cs = 6 sin® 6% + 3 sin® 67 + & sin® 67 + ¥ sin? 5]

- 2 sin® (8] - 8f) - X sin? (6F-6;) - 3 sin? (6] -8)), (A7)

and

K2Cy = % sin® 6F + 3 sin? 65 - 2 sin® (67 - 5]). (A.8)

Equation 1 gives the angular distribution in the ENDF/B normaliza-
tion. Thus the elastic scattering cross section is g, = 47mCo, and the
Legendre coefficients are given by

i WY
(22+1) Cg

L=
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APPENDIX B

Low-energy Phase Shifts from Resonance Parameters

The phase shift, 6y 5, near an isolated purely scattering resoﬁance
with orbital angular momentum / and total angular momentum J is

where

oy = tan_l(%) (B.2)
with

17 = PJ'Z(,O) (B.5)
and

G, = -pnylp). (B.4)

The functions j,(p) and nz(p) are spherical Bessel functions.!® The quantity
o is defined by~

2m _A ! e
= - 2l _—_ -
p = ka = av2mE/R? = a A/ = ] Elap = CVE b

where E is the energy of the relative motion of neutron and target in the
center-of-mass system, E;,} is the neutron energy in the laboratory system,
m = rnnA/(l +A), with A being the ratio of the target mass to the neutron

mass, m,, and a is the nuclear radius. The penetration and shift factors
are

P
L2 S (B.5)
v FL’ + G}
and
o A(F Fj+G,Gt) i
e e = .
r[ + G[/

where the prime signifies differentiation with respect to p. The §;; in

Eq. B.1 is related to S, by Sy = Sy - BVJ’ where B/J is a boundary-condition
constant.'* The function R,; igh i ]



9

2

ROVAS
Ryp = ? (B.7)
B~ Ey-E

where -YIXZJ is the reduced width of the resonance, and E, ;7 is the associated
energy eigenvalue,

For £ = 1, the explicit forms of Fy and Gy are

F _ Sinp - pcosp B.8
1 r (B.8)

and
G, = cos p +pe sin 9‘ (B.9)

Using Eqs. B.5-B.9 in conjunction with Eq. B.l and the boundary
condition Bl.]’ = 0 results in

3

3
% -1 ap o ap
B = tan (1+bp=+(a+ B- l)p‘) * T+ppi+@+p-1) p* S

where

73 )
a = E———Al—z— (B.11)
ar g

\and
A 1
2 cz
E)uJ A+1C

(B.12)
Eng v

ﬁ:

The parameters a and B were determined by fitting the low-energy
p-wave phase shifts of Table I of Ref. 1 using Eq. B.10 and a = 3.0 x
10! cm. The phase shifts at 0.3 and

TABLE II. Low-energy Parameters 0.4 MeV were fit for J = 3/2; those at 0.4

S R R . and 0.6 MeV were fit for J = 1/2. This
@ B procedure gives two linear equations in
a and B for both J = 3/2 and J = 1/2.
i;: ;:::g ::::: Table II presents the solutions of the

equations.



APPENDIX C

Equations for Calculation of py , £, and vy

Equation 1 gives the angular distribution in the center-of-mass
system for elastic scattering. The equations for EL’ €, and v, in terms of
the f, expansion coefficients, derived in Refs. 3-5 and used in FORTRAN

program MUXIGA, are given below.

The average cosine of the angle of elastic scattering in the labora-

tory system is
§

Gy = it 5

LIS gl )

where

-1 Lt
e e ()
10 20 ~ 1 \A 2+ 3 \A ;

A being the ratio of the mass of the scatterer to the neutron mass.

(Cc.1)

(c.2)

The average logarithmic energy decrement in elastic scattering is

= § uf: 1-a)P
= E=0p=£+c‘>go( @) A pfy,
where
A (-1)2(2E+1) p!p!
PL  p(p-4)! (p+4+1)
and
P (A - 1V
7 A+l)'

The Greuling-Goertzel parameter, v, is given by

[

e § (1-a)PA_ c_f
£=o P=l+6 426, P4 Py’

(C.3)

(C.5)



where
p-1
Cp = 2 b
q=1

The 620 and &
that is, 611, = 0 for

0 |

4

(C.6)

in Eqs. C.3 and C.5 are Kronecker § symbols;
;/ §' and 6££, =1 for £ = 0.
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APPENDIX D
ENDF/B Listing of Helium

96822 0 0 0 01088
S PR 0 74 01088
HELIUM CROSS SECTIONS MATERIAL 1088 1088

CONPILED BY ED PENNINGTONs ARGCNNE NATIONAL LAB., IN JUNE 1968. 1088
NATORACHELIUM CONSISTS OF 0.00013 PER CENT 4E=3 AND 99,99987 PERig::
CENT HE=4

SERIUSE OF THE LOW ABUNDANGE OF HE=3, ONLY ITS (N,P) CROSS 1088
SEGTION, WHICH IS VERY LARGE AT LOW ENERGIES, NEED BE CONSIDERED,1088
ELASTIC SCATTERING IS THE ONLY POSSTBLE REAGTION FOR NEUTRONS 1088
INCIDENT ON HE=4 AT ENERGIES BELOW 15 MEV, THUS TWE ELASTIC 1088
SCATTERING CROSS SECTION AND VALUES OF MU BAR(LAB), X1, AND GAMMA1088
ARE GIVEN IN FILE 3, AND ELASTIC SCATTERING LEGENDRE COEFFICIENTS1088
ARE GIVEN IN FILE 4. PARAMETERS FOR A FREE GAS THERMAL SCATTERING1088
LAK ARE IN FILE 7, 1088
THE ELASTIC SCATTERING CROSS SECTION AND THE LEGENDRE EXPANSION 1088
COEFFICIENTS WERE CALCULATED FROM S-,P=, AND D=WAVE PHASE SHIFTS 1088
USING A FORTRAN PROGRAM WRITTEN FOR THE PURPISE, THE PHASE SHIFTS1088
WERE READ FROM SMOOTH CURVES BASED ON TABLE 1 OF REF,1, AT 1088
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SHIFTS OF TABLE I, THE S=WAVE PHASE SHIFT BELOW 300 KEV, WAS 1088
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MASS TO THE LABORATORY SYSTEM WAS COMPUTED USING CHAD (REF,6), 1088
THE (N,P) CROSS SECTION FOR HE=3 IS THAT RECOMMENDED IN THE 1088
EVALUATION OF HE«3 BY J, ALS-NJELSEN GIVEN IV REF,7, EXTENSION 1088
FROM 10 TO 15 MEV, WAS MADE USING LINEAR EXTRAPOLATION ON A 1088
LOG SIGMAe LOG E SCALE, 1088
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(N,P) CROSS SECTIONS, 1088
COMMENTSe 1088
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TO FIT ROTH ANGULAR DISTRIBUTION AND POLARIZATION DATA AT MANY 1088
ENERGIES, THE TOTAL SCATTERING CROSS SECTION IS ALSO FIT WITHIN 1088
THE SCATTER OF THE EXPERIMENTAL POINTS, ANOTHER RECENT SET OF 1088
PHASE SHIFTS (REF,8) IS NOT VERY DIFFERENT FROM THOSE USED HERE, 1088
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BE NO SERIOUS DISAGREEMENTS WITH EXPERIMENTAL' VALUES IN THE HE=4 1088
DATA CALCULATED FROM THE PHASE SHIFTS, 1088
AS DISCUSSED IN REF,7, THE HE=3 (N,P) CROSS SECTION IS RATHER 1088
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5.00F=01 0.1556E=-02
2.00E+00 0,7773E=03
7.00F+00 0,4147E-03
3.00E+01 0.,1996E=03
1.00F+02 0,1086E=03
5,00FE+02 0,4771E-04
2.00E+03 0,2314E-04
7.00E+03 0.1183E=04
3.00E+04 0.,5330E~05
1.00E+05 0.,2574E=05
2,50F+05 0,1560E-05
4,00E+05 0,1248E=05
5.50E+05 0,1170E-05
7.00E+05 0,1157E=05
8.50E+05 0,1157E=05
1.00E+06 0,1157E=05
1,136+06 0,1157E-05
1.20E+06 0.,1157E=05
1.356+06 0,1157E=05
1.50F+06 0.1157E=05
1.80F+06 0,1138E=05
2,10F+06 0,1066E=05
2.40F+06 0,9880E=p6
2.70E+06 0,9100E=06
" 3.00E+06 0,8320E~06
3,60F+06 0.6825E=p6
4,20F+06 0,5785E=06
4,80E+06 0,5005E-06
5,40E+068 0,4420E=p6
6,00F+06 0,3965E«p6
6,60E+06 0,3510E-06
7,20F+06 0,3211E-06
7.80E+06 0,2977E=0é
8,40F+06 0,2769E=06
9.00E+06 0,2600E=-06
9,60E+06 0,2431E-06
1,056+07 0,2236E=06
1,20F+07 0,1976E=06
1.356+07 0,1768E=06
1.50E+07 0,1599E=-06

0.0 0.0
2000,0 3,96822
0,0 0.0
108 3

1.00E=05 0,1680E+00
2.00F+02 0,1678E+00
7.00F+02 0.1672E+p0
3.00E+03 0,1647E+00
1.00F+04 0,1570E+00
5.00E+04 0.1116E+00
1.50E+05-0,9740E=02
3.00E+05=0,1739E+00
4,50F+05=0.2702E+00
6.00E+05=0,2457E+00
7.50F+05=0,1357E+00

7.00E=05
3.00E-04
1.00E-03
5.00E-03
2.00E-02
5.00E-02
2+00E=-01
7.00E-01
3.00E+00
1.00E+01
5+.00E*01
2+.00E+Q2
7.00E+02
3.00E+03
1.00E+04
5.00E+04
1.50E+05
3.00E+05
4.50E+05
6.00E+05
7.50E+05
9.00E+05
1.05E+06
1.15E+06
1+25E+06
1.40E+06
1.60E+06
1.-90E+06
2.20E+06
2.50E+06
2.80E+06
3.20E+06
3.80E+06
4.40E+06
5.00E+06
5.80E+05
6.20E+06
6.80E+06
7.40E+06
8.00E+06
B8.60E*06
9+20E+06
9.80E+06
1.10E+07
1.25E+07
1.40E+Q7

0
0
0

2.53E-02
3.00E+02
1.00E*03
5.00E*03
2.00E*04
7.00E+04

0+1317€+00
0+6359F=n1
0.,3483F=n1
0+1558E=-01
0.7787€=n2
0+4924E=92
0+2461F=02
0+1316F=p2
0+6344F=n3
0+3467F=n3
0+1542F=n3
0:7631F=n4
0+4004F=-04
0+1859E=-n4
0.9880F=p5
0+3900F=n5
0.2067F=n5
0+1430F=n5
0+¢1196E=n5
0+1157€=p5
0¢1157F=n5
0:1157¢=n5
0+1157F =95
0:1157F=05
0+1157F=n5
0+1157F=p5
0+1151F=n5
0¢1118F=p5
0+1040F=n5
0:9620F=n6
0.8840FE=n6
0.7800F=n6
0:6435F=n6
0:¢54680F=n6
0.4810F=p6
0.4225F=n6
0+¢3770E=06
0.,3406F=n6
0+3133F=n6
042912F=n6
0:2717F=n6
0+.2548E=n6
0+2379E=n6
0.21456=n6
0:1898F=né
0:1703F=06

0.,1680E+00
0:1877€+n0
0:1669F+np
0+1625F+p0
0+1458F+nn
0+R798E=n1

2.00E+05+0+7161F=n1

3.50E+05~
5.00E+05=

0+.2185F+00
0+2746E+n0

6+50E+050.2143E+n00
8.00E+05=0.R704F=n1

1,00E-04
5|00E'0‘
2-00&‘03
7.00E-03
2,53E-02
7.00E=02
3,00E-01
1.00E+00
5.00E+00
2,00E+01
7.00E+01
3,00E«02
1,00E«03
5.00E«03
2,00E+04
7.00E+04
2,00E«05
3,50E+05
5.,00E«05
6,50E+05
8,00E+05
9.50E«05
1.,10E+06
1,17E+06
1.,30Ee06
1,45E«06
1.70E«06
2.00E+06
2,30E+06
2.60Ee06
2.90E«06
3,40E«06
4,00E+06
4,60E+06
5,20E«06
5,80E«06
6,40E00
7,00E«06

W60E«06
8,20E«06
8,8pE+p6
9.40E<06
1.,00E+07
1.15E«07
1.,30E«07
1.45E+07

0
0
1

1.,00E+02
5.00E«02
2.00E+03
7.00E+03
3.00E+04
1.00E«05

2.50E¢05~
4,00E+05~

0,1101E+004088
0.4926E=011088
0.2463E=011088
0.,1316E=011088
0.,6924E~02108%
0.,4161E=021088
0.2010E~021088
0.,1100E=021088
0,4910E=031088
0.2448E~031088
0,1301E=031088
0,6201E=041088
0.3328E=041088
0,1417E=p041088
0.,6825E~051088
0.3185E=051088
0.1755E=051088
0,1313E~051088
0.1183E-051088
0,1157E=051088
0,1157E=051088
0.,1157E=051088
0,1157E=051088
0.1157E=0%51088
0.,1157E=054088
0,1157E=051088
0.,1144E-05%51088
0.,1092E=051088
0.,1014E=051088
0.,9360E=061088
0.8580E=061088
0.7280E=061088
0.,6110E=061088
0,5265E~061088
0,4615E-061088
0.4095E-061088
0.,3640E-061088
0,3315E~061088
0.,3055E=061088
0.,2847E-061088
n,2665E=061088
0.,2483E=061088
0.,2340E-061088
0,2054E=061088
0.,1833E-061088
0.,1651E=064088
1088

01088

01088

1081088

1088
0.,1679E*001088
0.,1675E+001088
0,1658E+001088
0.1603E*001088
0.,1344E%0p1088
0.5208E=011088
0.1304E*001088
0.2518E+001088

5.50E+05-0,2658E+001088
7.00E+05-0,1776E%001088

8,50E+05~

0,4441E~011088

3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3193
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3103
3 0
3251
3251
3251
32531
3251
3251
3251
3254
3254
3254
3251
3251
3253
3254

187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
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9.00E+05
1,05E+06
1.15E+06
1.25E+06
1.40E+06
1.60E+06
1.90E+06
2.20F+06
2.50F+06
2,80F+06
3.20F+06
3.80E+06
4,40F+06
5.00E+06
5.60E+06
6,20E+06
6.80F+06
7.40E+06
8.00E+06
8.60E+n6
9.20E+06
9,80E+06
1.10E+07
1.25€+07
1,40E+07
U'U
2000,0
0,0

108
1,00E=-05
2.00F+02
7.00E+02
3.00E+03
1.00E+04
5.00F+04
1,50E+05
3.00E+05
4,50E+05
6.,00F+05
7.50E+05
9.00E+05
1.05F+06
1.15E+06
1.25E+06
1.40F+05%
1.60E+n6
1.90E+06
2.20F+06
2.50F+06
2.80F+06é
3.20E+06
3.80E+06
4,40E+06
5.00E+06
5.60E+06
6,20E+06
6.80F+06
7.40F+06
8.00F+06
B,60F+06
9.20E+06
9,80F+06

0.,5200E-04
0.,1213E+00
0,1836E+00
0.2370E+00
0.2967E+00
0,3520E+00
0,4002E+00
0,4255E+00
0,4402E+00
0,4489E+00
0,45B5E+00
0.4710E+00
0,4845E+00
0,4987E+00
0.5117E+00
0.5231E+00
0,5333E+00
0,5418E+00
0,5492E+00
0.5549E+00
0,5603E+00
0.,5649E+00
0.,5728E+p0
0.5804E+00
0,5872E+00
0.0
3,96822
0,0

3
0,42R82E+00
0.,42R3E+q0
0.4286E+00
0,4299E+00
0,4339E+00
0,4574E+00
0,5201E+00
0,6051E+00
0.,6550E+00
0,6423E+00
0.5855E+00
0,5152E+00
0,4525E+00
0.,4203E+00
0,3927E+00
0.3618E+00
0.3331E+00
0.3082E+00
0.2951E+p0
0.,2875E+00
0,2830E+00
0.,2781E+00
0.2716E+00
0,2646E+00
0.2573E+00
0,2506E+00
0,2447E+00
0.2394E+n0
0,2350E+00
0.2312E+00
0.2283E+00
0.,2255E+00
0.,2231E+p0

§.50E+05 0.4267F=01
1.10E+06 0+1529F+n0
1.17E+06 0+1948F+00
1.30E+06 0.25B5F+00
1.45E+06 0+3122F+n0
1.70E+06 0+3718F+00
2.00E+06 0+4104F+00
2.30E+06 0.4315F+n0
2.60E+06 0+4434F+n0
2.90E+06 0,4512F+00
3.40E+06 0.,4634F+n0
4.00E+06 0.4749E+00
4.60E+06 0.4892F+n0
5.20E+06 0+5035F+n0
5.80E+06 045153F+n0
6.40E*(06 0:5264F+n0
7.00E+06 0+5365F+00
7.80E+06 0:5443E+00
8.20E+06 0+5513F+00
B.B0E+06 0+5565F+n0
9.40E+06 0.5618F+n0
1.00E+07 0.5666F+n0
1.15E+07 0,5756F+n0
1.30E+07 0.5828F+n0
1.45E+07 0.5894F+n0

0 0
0 0
0 0

2.53E-02 0.4282F+n0
3.00E+02 0.4284F+n0
1.00E+03 0,4287F+n0
5.00E+03 0.4310F+00
2:00E+04 0.,4397F+n0
7+.00E+04 0.4696F+n0
2.00E+05 0.5521F+n0
3.50E+05 0+6281F+n0
5.00E+05 0.6572F+n0
6.50E+05 0.6261F+n0
8+00E+05 0.5603F+n0
9+50E+05 0.4932F+n0
1.10E+06 0.4362F+n0
1+.17E+06 0.4145F+n0
1+90E+*06 0.,3816F+nQ
1:.45E+06 0.3538F+n0
1:70E+06 0.3229F+nQ
2+00E+06 0.3029F+n0
2+.30E*06 0+2920F+n0
2+60E+06 0.2858F+p0
2.90E+06 0.2818F+np
3.40E+06 042755F+n0
4.00E+06 0.2696F+p
4.60E+06 0.2622F+n0
5.20E+06 0.2548F+n0
5.80E+06 0.2487F+q0
6.90E+06 0.2430F+n0
7+.00E+06 0:.2378F+np
7+60E+06 042337F+00
8.20E+06 0.2301F+n0
8.80E+06 042274F+np
9+40E+06 N.2247F 0
1+.00E+07 0.2222F+np

1,00E+06
1,13E+06
1,20E+06
1,35E+06
1,50E+06
1.,80E+06
2,10E+06
2,40E+06
2,70E+06
3,00E+06
3.60E+06
4,20E+06
4,80E+06
5,40E+06
6,00E+06
4.60E+06
7.20E+06
7.,80E+06
8,40E+06
9,00E+06
9.,60E+06
1,05E+07
1,20E+07
1,35E+07
1,50E+07

0

0

1

1,00E+02
5,00E+02
2,00E+03
7.00E+03
3,00E+04
1,00E+05
2,50E+05
4,00E+05
5,50E+05
7.00E+05
8,50E+05
1,00E+06
1.13E+06
1.20E+06
1.35E+06
1,50E+06
1.80E+06
2.10E+06
2.40E+06
2,70E+06
3,00E+06
3.60E+06
4,20E+06
4,80E+06
5,40E+06
6,00E+06
6,50E+06
7.20E+06
7.80E+06
B8,40E+06
9.00E+06
9.60E+06
1.05E+07

0,8390E=011088
0.1720E+001088
0,2115E+%001088
0,2784E+001088
0.3258E+001088
0,3878E+001088
0,4185E+001088
0,4363E+001088
0,4460E+0010B8
0,4530E+001088
0,4675E+001088
0.4795E+001088
0,4940E+001088
0,5077E+001088
0,5195E+001088
0,5301E+001088
0.5390E+001088
0.,5470E+001088
0,5530E+001088
0.5584E+001088
0,5635E+001088
0.,5696E+001088
0,5783E+001088
0,5850E+001088
0.,5917E+001088
01088

01088

1081088

1088
0,4282E+001088
n,4285E+001088
0.4293E+001088
0.4322E+001088
0,4455E+001088
0,4881E+001088
0.5826E+001088
0,6454E+001088
0,6527E+001088
0.6071E+001088
0.,5382E+001088
0.,4719E+001088
0,4263E+001088
0,4059E+001088
0,3712E+001088
0.,3467E+091088
0.3146E+001088
0.2988E+0p1088
0.2895E+004088
0.2845E+001088
0,2809E+0091088
0.,2734E+001 088
0.,2672E+001088
0.2597E+0091088
0.2526E+001088
0.2465E+001088
0.,2411E+0p01088
0,2365E+001088
0.,2323E+001088
0.2293E+001088
0,2265E+001088
0.,2238E+001088
0,2207E+0p1088

3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251

3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252
3252

249
250
251
252
253
254
2o
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

271
272
273
274
275
276
277
278
279

280

281

282

283

284
285
286
287

288

289

290
291
292
293
294
295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310



1,106+07 0,2190E+00 1.15E+07 0,2176E+00 1,20E«07 0,2162E+001088
1.25F+07 0,2151E+00 1+30E+07 0.2139E4+n0 1,35E+07 0,2127E+0041088
1,40F+07 0,2116E+00 1.45E+07 0.2104F+00 1.50€+07 0,2093E+001088
0,0 0,0 0 0 0 01088

2000,0 3.,96822 0 0 0 01088

0,0 0.0 0 0 3 1084088

108 3 1088
1.00E=05 0,3121E+00 2+53E~02 0.3121F+00 1,00E+02 0,3121E+001088
2.00F+02 0.3122E+00  3.00E*02 0.3122F+ng0 5.00E+02 0,3122E+001088
7.00E+402 0,3122E+00  1.00E*03 0.3123F¢n0 2.00E+03 p,3125E+001088
3.00F+03 0.3127E+00 5.00E+03 0.3131F+ng 7,00E+03 0,3135E+004088
1.00F+04 0,3141E+00 2:00E+04 0+3161F¢n0 3,00E+04 0,31B80E*004088
5.00E+04 0,3219E+00 7.00E+04 0,32576+n0 1.,00E+05 0,3312E+001088
1.50F+n5 0.3402E+00 2+.00E+05 0.3485F+pp 2,50E+05 9,3561E+0p1088
3.00E+05 0,3617E+00  3.50E+05 0.3675F+n0 4,00E+05 0,3724E*004088
4,50F+05 0,3762E+00 5.00E+05 0.3790F+n0 5.50E+05 0,3808E+001088
6.00F+05 0,3818E+00 6.50E+05 0.3817F+n0 7,00E+05 0,3809E*001088
7.50E+05 0,3791E+00 8.00E+05 0.3765F«n0 B8,50E«05 0,3736E+001088
9.00E+05 0,3702E+00 9.50E+05 0,3662E+n0 1.00E+06 0,361BE+0p1088
1.056+06 0.3572E+00 1.10E+06 0.3530F+n0 1,13E+06 0,3501E+004088
1,156+06 0.,3482E+00 1.17E+06 0.3484Fenp 1,20E«06 0,3435E+001088
1,25F+06 0,3388E+00 1.30E+06 0,3344F+90 1,35E«06 0,3300E%001088
1.40E+05 0,3256E+n0 1+45E+06 0.3216F+n0 1.50E+06 0,3179E+001088
1,60E+06 0,3100E+00 1.70E+06 0.3034F+n0 1,80E+06 9,2975E+001088
1.90E+06 0,2925E+00 2:00E*06 0.2879E+n0 2.10E+06 0,2842E+004088
2,20E+06 0,2808E+00 2.30E+06 0.2779F+n0 2,40E+06 0,2756E+001088
2.50F+06 0,273BE+00 2.60E+06 0.2722F+pn0 2,70E«06 0,2711E+001088
2.B0E+06 0,2699E+00 2.90E+06 042691F+n0 3.,00E+06 0,2687E*001088
3,20E+06 0.,2671E+00  3.40E+06 0.2661F+n0 3,60E«06 0,2658E*001088
3.80E+06 0,2664E+00 4.00E+06 0.2671F+n0 4,20E+06 0,2672E+001088
4,40F+06 0,2671E+00 4.60E*06 0+2671E+n0 4.B0E+08 0.2670E*001088
5.00E+06 0.,2669E+00 5.20E+06 0.2666F+n0 S5,40E+08 n,2665E+001088
5,60F+05 0,2664E+00 5.80E+06 0.2664F+n0 6,00E+06 0,2661E*0p1088
6,20F+06 0,2659E+00 6+.40E+06 0.2656F+n0 6,60E+06 0,2652E+001088
6,80E+06 0,2648E+00 7.00E+06 0.2644F+n0 7,20E+06 0,2641E+001088
7.40F+06 0,2636E+00 7.00E+06 0.2634F+ng 7,80E+06 0,2628E+001088
8,00F+06 0,2624E+00 B8.20E+06 0.2622F+n0 8.,40E+06 0,2620E+001088
8,60E+06 0,2616E+00 B8.80E+06 0.2614F+n0 +00E+06 0,2610E+001088
9.20E+06 0,2604E+00 9.40E+06 0.2601F+00 +60E«06 0,2597E+001088
9,80E+08 0,2594E+00 1.00E+07 0.2590F+n0 1.05E+07 0.,2583E+001088
1.10E+07 0,2576E+00 1.15E+07 0.,2568F+n0 1,20E«07 0,2559E+001088
1.256+07 0.,2552E+00 1.30E+07 0.2543F+n0  1,35E407 0,2536E+001088
1,40F+07 0,2529E+00 1.45E+07 0.2522F+00 1,50E+07 0.2515E¢001088
0.0 0.0 0 0 0 01088

0.0 0.0 0 (] 0 01088

2000.0 3,96822 1 1 0 01088

0.0 3,96822 0 2 100 91088
1.0000E+00 1,6800E=01 1.2819E-02 0,0-5,6316E=05 0.01088
6,3701F=07 0,0-7.4839E-Q9 0.0 0.0 9,6190E~-044088
2,9686E=01 4,3546E-02 3,1027E-03 0,0-1,4974E-05 0.01088
1.3935€-97 0.0 U,0°1,5886F=pn1 9,0195E-01 4,1067E-011088
8,8718E=02 1,1085E-02 7.1925E-04 0,0-3,1239E-06 0.08088
0,0 3,5863E«02-2,7304E-01 8,1319F-n1 5,0658E-01 1,4568E~011088
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0.0-5,1992E=04 6.0621E-03=4,1723F=n2 1,8451E-01~4,7795E~011088
4,3070E=01 6,5479E-01 3.5139E-01 1.,1474F=n1
«1,6456E=03 1,2786E=02-6.7791E-02 2.4055F~n1=4,9642E-01 2,8461E-014088
0,0°3.2264F=n5 ¢ ,4243E=04-3,7904E-034088
2.2986E=02=9,9735E=02 2.9341E-01-4.R921F=n1 1,4018E~01 6,2111E=011088

7.1261E=-03 7,0975E=-p4

6.5122E=01 4.1767E-01

0.0 1,2929E=044088
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0.0 8,0695E=06-1.1807E=04 1,0976F=03-7,4043E-03 3,7198E~
-1,3644F-01 3,3928E-n1-4,5769E-01 3.,R210F=n3 ; 08

=1,130E

-2.270E'6‘
0.9
=3.,400E-04

0.0
=5,670E=04
0,0
-7.940E-04
0,0
-1,135€6-03
0,0
=2.,272E=-03

0.0
=3.410E-03

0.0
=5,691E=03
0,0
=7.979€=03
n.0
=1.142E=-02

0.0
=2,303€E-02
040
-3,483E=)
0,0
-5,853E=02
0,0
-8,289E-02
0.0
-1.195€=01
0,0
-1.832E-01

0,0
*2,462E-01
0,0
=3.054€E-01
0.0
-3.487E-01
0.0
=3.924E-01
0,0
=4,240E-01
0,0
=4,401E-01
0.0
=4 ,419E=01
0.0
=4,291E-n1
0,0
=4,053E=01

040
=3,704E=-01

0.0

3
1.,00E-05
2,53E-p02

1,00E+02
0.0
2.00E+02
0.0
3.00E+02
0.0
5.00E+02
0.0
7.00E+02
0.0
1,00E+03
0.0
2,00E+03
1,000€=06
3.00E+03
3.000E=06
5.00E+03
9.,000E=06
7,00E+03
1,700E-05
1,00E+04
3,500E=05
2,00E+04
1,410E-04
3,00E+04
3,230E-04
5.,00E+04
9,140E=-04
7.,00E+04
1,850E=03
1,00E+05
3,916E=-03
1.50E+05
9.,426E-03
2,00E+05
1.777E=p2
2.50E+05
2,902E=02
3,00E+05
4,071E=p2
3.50E+n5
5,688E=02
4,00E+05
7.510E=-02
4,50E+05
9,412E-02
5.00E+05
1.,134E=-01
5,50E+05
1,322E=-n1
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0,0
*»3,301E-01

0.0
=2.852E-01
0.0
*2,333E-n1

0.0
=1,884E-n1
0,0
=1,416E-01

0.0
=9,717€=02
0.0
»5,435€-02

0,0
»1,572€E=02

0-0
1.,681E-02
0,0
3,635e=02
0.0
4,831E-02
0.0
5.970E=02
0.0
7.677E=02
0-0
1,026E=01
0.0
1,244€6-01
0,0
1,445E=-01

0.0
1,783E-0
n,o0
1,919€E-01
0.0
2.179E=-014
0.0
2,372E-01
0.0
2,528E-01
0.0
2,649E=01
0.0
2,745€-01
0.0
2,R21E-01
0,0
2,RBEE=Q1
0,0
2,944E-01
0,0
2,985E-01
0.0
3.028E-01
0.0
3.n58E-01

0.0
3,084E-01

7.,00E+05
1.769E=01
7.50E+05
1,652E-01
B.00E+05
1.929E-p1
B,50E+05
1.967E=01
9.00E+05
1,997E-01
9.50E+05
2,006E-01
1,00E+06
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1,608E-01
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1,272€-01
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1,239E-p01
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1,213E-01
2.50E+06
1.195€E-91
2.60E*p6
1.,180E-01
2.70E+06
1.,171E-01

0
-2,430E-04
0
-2,440E-04
0
-2,730E-04
0
-3,210E-04
0
-3,130E-04
0
=3.510E-04
0
-3.,870E-04

0
=3.940€E-04
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0,0
3.113€~01

0.0
3,137E-01
0.0
3.157F=01
0.0
3,216E-01
0.0
3,271E-01
0.0
3,321E-01
0,0
3,.367e=01
(U}
3.418E-01
0.0
3.,476E=0
0,0
3,537E=01
0.0
3,596E=p1
0,0
3,654E-01
040
3,7136-01
0,0
3,7706-01
0.0
3,821F=01
0.0
3,870E=01
0,0
3.916E-01
n,0
3.966E=01
0,0
4.0095=01
0.0
4,049F=p
0.0
4.092E-01
0.0
4,130E-01
0.0
4,168E=01
0.0
4,198E=p1
0.0
4,231E=01
0.0
4,260E=01
0.0
4,291F=01
N0
4,316E-01
0.0
4,342E=01
0.0
4,362E-01

0,0
4,384E-01

2.80E+06
1,165€E=91
2.90E+06
1.,156E=01
3.00E+06
1.173E=n1
3,20E+06
1,186E=p01
3,40E+n6
1.210E=p1
3.60E+p6
1.,252E=p1
3,80E+06
1,312€E-01
4,00FE+06
1,381E=-01
4,20E+06
1,438E=-01
4,40E+n6
1,495E-01
4,60E+06
1,552E-01
4,B80E+p6
1,604E=01
5.00E+06
1,658E-p1
5,20E+06
1.,707E=01
5.,4pE+p6
1,753E=-01
5,60E+06
1,800E=01
5,8p0E+pn6é
1,844E-p1
6,00E+06
1.8R4E=-n1
6,20E+n6
1.922E-p1
6,40E+06
1.,953E=01
6.60E+06
1,984E=p1
6,B0E+06
2,011E=p1
7,00E+06
2,039E~p1
7.20E+p6
2,062E=-01
7.40E+p6
2.083E-p1
7.60E+06
2,106E=01
7.80E+p6
2,124E-p1
B,00E+06
2,140E-01
8,20E+p6
2,159E~-p1
B,40E+06
2,175E-01
8,6pE+p6
2,189E-p1

0
-4,240E-04
0
=4,440E-04
0
-4,680E-04
0
-4,810E-04
0
-5,350E-04
0
-5,480E-04
0
'504005'04
n
=5.780F-04
n
-5,920E-04
0
=6,100E-04
n
=~6,410E-04
0
-6,740E-04
0
-6,910E-04
n
-7,030E-04
0
-7,400E-04
0
-7,320E-04
0
-7,660E-04
0
-8,190E-04
n
-8,170E-04
0
-8,200E-04
0
-8,480E-04
0
-8,700E-04
0
-8,630E-04
0
=8,140E-04
0
=7.800E-04
0
=7.500E-04
0
=6,990E-04
0
=6,410E-04
0
=5,640E-04
0
=4,670E-04

0
=3,500E-04

0
4,000F=n6
0
5,000F=06
0
5,000F=06
0
7.000F=06
0
9.,000E=06
0
1,200F=05
0
1,400F-05
0
1,700F=05
0
2,200F=05
0
2,600F=05
0
3,000E-05
0
3,600F=05
0
4.100F=05
0
4,700E=05
0
5.500F~05
0
6,.300F-05
0
7,2005-05
0
8.400E-05
0
9,200F=05
0
1,050F=-04
0
1,180F=p4
0
1,330F=04
0
1,470F=04
0
1,610F-p4
0
1,790F=-pn4
0
1,950E-04
0
2,140F=-04
0
2,390F=n4
0
2,650F-n4
0
2,900F=n4

0
S.180F=n4
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0,0 8,B80E+p6 0 0 4 01088 4 2 559
4,403E-01 2,202E-01 -2,490E-04 3,480c-04 1088 4 2 560
0,0 9.00E+06 0 0 4 01088 4 2 561
4,424E-01 2,216E-01 =-1,320E-04 3,800E-04 1088 4 2 562
n,0 9.20E+06 0 0 4 01088 4 2 583
4,445E-01 2,223E-01 =-1,200E-05 4,110F-n4 1088 ¢ 2 S64
0,0 9,40E+n6 0 0 4 04088 4 2 565
4,4636=-01 2,234E-01 1,110E-04 4,480F-n4 1088 4 2 566
D0 9,60E+06 0 0 4 01088 4 2 567
4,482E-01 2,245E-01 2,700E-04 4,840FE-04 1088 4 2 568
0,0 9,80E+p6 0 0 4 01088 4 2 569
4,498E-01 2,254E-01 4,340E-04 5,220F-n4 1088 4 2 5790
0.0 1,00E+07 0 0 4 01088 4 2 571
4,517E-01 2,265E-01 6,160E-04 5,600F-04 1088 4 2 572
n,n 1.05E+07 n 0 < 01088 4 2 573
4,553€-01 2,287E-01 1,128E-03 6,820E-n4 1088 4 2 574
0.0 1,10E+07 0 0 4 01088 4 2 575
4,5896-01 2,310E-01 1,609E-03 7,830E-n4 1088 4 2 576
0.0 1,15E«p7 0 0 4 01088 4 2 577
4,621E-01 2,326E-01 2,313E-03 9,250F-n4 1088 4 2 578
0.0 1.20E+g7 0 0 4 01088 4 2 579
4,651E-01 2,340E-p1 3,169E-03 1,083E-93 1088 4 2 5890
0.0 1,25E+07 0 0 4 01088 4 2 581
4,674E-01 2,351E-01 4,082E-03 1,231F-n3 1088 4 2 582
0,0 1.,30E+07 0 0 4 01088 4 2 583
4,701E-01 2,362Eep1 5,001E-03 1,429€-n3 1088 4 2 584
0.0 1,35E+07 n 0 4 01088 4 2 585
4,725E=01 2,374Ee<Q1 6,139E-03 1,600F-03 1088 4 2 586
0,0 1,40E+07 0 0 4 01088 4 2 587
4,750E-01 2,388E=p1 7,284E-03 1,781F=n3 1088 4 2 588
0,0 1,45E+07 0 0 4 01088 4 2 589
4,7756-01 2,402E-01 B8,515E-03 1,971F=-p3 1088 4 2 599
0.0 1,50E+p7 0 0 4 01088 4 2 591
4,801E-01 2,418E-p1 9,809E-03 2,171F-0n3 1088 4 2 592
0.0 0.0 0 0 0 01088 4 0 593

0,0 0.0 0 0 0 01088 0 0 594
2000,0 3,96822 0 0 0 01088 7 4 595
0.0 0.0 n 0 . 12 11088 7 4 596

0.0 59,3 3,96822 1.5 0.0 0.01088 7 4 397

1.0 0.,7238 3,96822 0,0 0.0 0.,01088 7 4 598

0.n 0.0 0 0 0 01088 7 0 599

0,0 0.0 0 0 0 01088 0 0 600

n,0 0,0 0 0 0 0 00 0 601
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